INTRODUCTION
The effects of the 2014 Medicaid expansions facilitated by the Affordable Care Act are the subject of numerous studies that examine the first 2 years of data (2014) (2015) since the expansion. 1 -6 These studies are informative about the early effects of the expansions, but it may have taken time for changes in enrollment, utilization, and health behaviors to occur. This paper presents the first results based on 3 years of postexpansion data (2014) (2015) (2016) that measure the nationwide impact of Medicaid expansion on insurance status, access to care, preventive care, risky health behaviors, and self-assessed health.
METHODS
We estimated difference-in-differences (DD) models in which treatment was the state expansion of eligibility for its Medicaid program. The dependent variables concerned insurance status, access to care, preventive care, risky health behaviors, and self-assessed health.
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The models controlled for individual demographic characteristics (including age, sex, educational attainment, race/ethnicity, marital status, employment status, household size, cell phone sample), state unemployment rate, state of residence, and year of interview.
The DD models were estimated using data from the Behavioral Risk Factor Surveillance System (BRFSS) for 2010-2016; the sample is representative of national demographics. We restricted the sample to those most targeted by the expansions: low-income childless adults aged 19-64. The sample size was N = 80,200, although the sample size differed across outcomes due to missing data. The model utilized BRFSS survey weights, and robust standard errors were clustered at the state level. Two-sided hypothesis tests were conducted, with statistical significance defined at the 5% level. All analyses were conducted in Stata 14. This study was deemed exempt from review by Indiana University's institutional review board.
RESULTS
The Table 1 lists the coefficient estimates from the DD models, i.e., the estimated impact of Medicaid expansion on the outcome. Dividing the coefficients (in column 1) by the mean of the outcome prior to expansion (in column 3) provides the percent change in the outcome. Over the 3 years since implementation, Medicaid expansions increased the probability of having insurance by 10.3 percentage points (95%CI 0.067, 0.140; P < 0.001) or 16.7%. The expansions also improved access to care: the probability of having a personal doctor increased by 2.5 percentage points (95%CI 0.001, 0.049; P = 0.044) or 3.9%, and the probability that the cost was a barrier to medical care declined by 3.6 percentage points (95%CI − 0.058, − 0.014; P = 0.002) or 10.7%.
Medicaid expansions also increased the probability of receiving certain preventive care. The probability of ever having an HIV test rose by 2.5 percentage points (95%CI 0.0003, 0.050; P − 0.048) or 5.9%, and the probability of having had a dentist visit in the past 12 months rose by 2.5 percentage points (95%CI 0.0001, 0.050; P = 0.050) or 5.5%. There was no detectable impact on routine checkups, flu shots, breast exams, pap tests, or mammograms.
There was also no detectable effect of expansion on risky health behaviors such as smoking, alcohol abuse, exercise, BMI, or obesity.
Medicaid expansions were associated with improvements in several measures of self-assessed health, including an increase in general health (on a 5-point scale) of 0.089 points (95%CI 0.050, 0.129; P < 0.001) or 3.0%, a reduction days in the past month spent in poor mental health of 0.704 days (95%CI − 1.196, − 0.211; P = 0.006) or 8.6%, and a decline in days in the past month during which poor health prevented usual activities of 0.969 days (95%CI − 1.563, − 0.375; P = 0.002) or 10.1%.
DISCUSSION
The benefits of Medicaid expansions on insurance coverage, access to care, HIV tests, dental visits, and self-assessed health persisted beyond the first 2 years after expansion.
1 -6 Comparing this paper's estimates of the 3-year impacts with our earlier estimates of the 2-year impacts 2 , we find that they are not significantly different. The point estimates of the impacts for the first 3 years tend to be slightly smaller than those for the first 2 years (compare the results in Table 1 , column 8 of Simon, Soni, and Cawley, 2017, to those in Table 1 of this paper). 2 Although this difference is not statistically significant, it does indicate the importance of continuing to monitor and evaluate the effects of the expansions to see if the benefits may be changing over time.
The persistence of benefit from the Medicaid expansions is noteworthy and important. Past studies of the shorter-term impacts of the program acknowledged that changes in health and utilization may take longer than a year or two to materialize and that it may have been too soon for them to observe the full effects of the Medicaid expansions, or called for continued monitoring to ensure that the benefits that they detected persisted in later years. 1 ,2 This study confirms that the increases in insurance coverage, access, preventive care, and overall health that were found earlier have indeed persisted into the third year of the program. In many cases, the estimated effects were large. Medicaid expansion increased the probability of having a personal Authors' calculations based on BRFSS data from 2010 to 2016. The sample is restricted to childless adults aged 19 to 64 with income below 100% of the federal poverty level. N = 80,020; exact sample size differs for each outcome due to missing data for certain individuals or certain years. Column (1) displays regression-adjusted difference-in-differences estimate for impact of Medicaid expansion on outcome. Regression models adjusted for individual demographic characteristics, state unemployment rate, state of residence, and year of interview. Estimates account for BRFSS survey weights, and standard errors are clustered by state. 95% confidence intervals are in brackets. Column (2) displays the P value for the DD estimate. Column (3) displays pre-2014 means for outcome variable in Medicaid expansion states, adjusted by BRFSS survey weights doctor by 3.9%, decreased the probability that cost was a barrier to medical care by 10.7%, increased the probability of having an HIV test by 5.9%, increased the probability of a dental visit by 5.5%, improved self-assessed health by 3.0%, reduced the number of days with poor mental health by 8.6%, and reduced the number of days in which poor health prevented usual activities by 10.1%. Given that the expansions increased health insurance coverage by 10.3 percentage points, the effects for those who actually gained health insurance as a result of the expansion should be about nine times larger than the estimates listed in Table 1 . In some cases, the effects may seem implausibly large. However, while the expansions increase the probability that an individual has health insurance at the time of the interview by 10.3 percentage points, it is likely that additional low-income childless adults benefitted from the Medicaid expansion at some other point in the past 3 years, and are healthier as a result. That is, there may be churning in which individuals are covered by the program, and thus a larger percentage of the eligible population than the 10.3 percentage point increase at a single point in time likely benefitted from the program, which may partly explain the large estimated benefits. Consistent with our earlier study based on 2 years of postexpansion data 2 , this study based on 3 years of post-expansion data finds no detectable impact of the expansions on risky health behaviors such as smoking, alcohol abuse, or obesity.
Limitations of the study include the BRFSS is a repeated cross section so it is not possible to observe changes in the same individuals, it does not record the source of insurance, and it contains only certain measures of preventive care and access to care. Future research should continue to monitor outcomes in expansion states relative to non-expansion states to track the longer-term effects of Medicaid expansion.
